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ABSTRACT 

♦ 

This is ore fcr» three performance checks booklets 
(A, B, and C) for tuo texts of Level III of the Interoediate Science 
Curriciilum Study (ISCS), These two texts are In Orbit (10), and 
What's Up (WU). The 12 perforaancc ch€Ck*s booklets fox Level III are 
considered one of four major subdivisions of a set of individualized 
evaluation materials for level, III of the ISCS, This booklet (form. 
B) , developed to assess the students* .achievement cf the objectives 
of 10 and UU cf Level III, contains a set of performance checks which 
are equivalent to the performance checks of th^oth^r two forms (A 
aild C) , Each performance check has its own code number and identifies 
whether it is based on cere material or excursions. Directions for 
students,' use of perforaatlce checks are also included, (HM) 
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* from the original document. * 
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FOREWORD 



*fo iiuplciiieiit an educational approach succcsstully, one must match the philoso- 
phy of evaluation with that of instruction. This is particularly true wfiennidivicluyl- 
i/atibn is the key element in the educational approach. Yet, as important as it is to 
achieve this.matclK the task is hy no means simple tor the teacher, hi fact, without 
specific rtjsource materials to help him, he is apt to find the task overwhelming. For 
this reason, II^OJ luis developijd a set of individualized evaluation materials as part of 
its hulividuali/etPlWi^i^^ program. These materials are designed 

to assist teachers in their tranjjuon to individualizec^ instruction and to help them 
tailor their assessment of students' progress to the -needs of all their students. 

The two modules concerned mth cvixlinxUonJmiividualiz 
Evaluatinfi and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individual teachers in a locaK school environment. Hopefully/ 
they will do more, than give each teacher an overview of individualized evaluation. 
These TIP modules suggest key strategies tor achieving both subjective and objective* 
evaluation of each student's progress. And to make it easier tor teachers to put such 
strategies into practice, ISC'S has produced the associated booklets entitled Perfornh 
ance Objectives, Performance Assessment Resources, and Performance Checks. Using 
thes^ materials, the teinrher can objectively assess the student's mastery of the proc- 
esses, skills, and subject matter of the ISC'S program. And the teacher can obtain, 
at the moment when they are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. 

If you are an ISCS teacher, selective use of these materials will guide you in devel- 
oping anjndividualized evaluation pr^fam best suited to your own settings and thus 

further enhance the individualized character of your ISCS program, 

« * 

The C\)-I)irectors 
• Intermediate Science Curriculum Study 

Rm 415, W.H, Johnston Building 
415 North Monroe Street 
Tallahassee, Florida 32301 



NOTES TO THE STUDENT 



Now that you have lomplotcd several chapters, excursions, and seir-ev.aluations, you 
arc ieady to help your teacher determine how wefl you arc doing. "I he perlclrmance 
checks in this hook \viir provide your teacher with this information. Tlien your 
teacher can help you with things you may not understand .and can keep a record 
of yoiu' progress. i 

Ro;ul the noxl scdioti carefully. It explains sonic important tlijugs about the per- 
lornKUKv checks in this book, and it gives you specific suggestions tor using them 

■ I ... . 

What You Need To Know about PerformanC^ Checks 



I You do performance checks when you are ready. Per- 
formance checks are somewhat like the questions in the self- 
evaluations you do ihein when you are ready, not when 
the whole class is ready. * ^ 
1. Your teaciier or both of you decide how many you do. 
Your teacher or you and your teacher together will decide 
which ones you should do. You are not expected to do all 
ol the pe|formatice diecks. 




There are three forms for each performance check. livery 
performance check is written in three forms A. B, and (\ 
( I he title of lhisJ)ooklel tells you whether it is r\)rm A, or 
(*. ) Usually the answers for each form are different. When 
you do a check, you will use only one form. I he A, B, and C 
forms are always in different booklets. Within each booklet 
all the performance objectives for the same unit are listed 
together, A unit contains two or three c4iapters^ and their re- 
lated excursions. These units aa* in numerical order. Kach 
unit has performance checks based on core material and per- 
lormance checks based on excursions. 

4. hach })erformance check has its own number, rhe tuunber 
^is iy the outside margin of the page and will look like this: 
l(M)3^( ore-l 7A or WU-Ol Hxc 2-2-2A. These numbers mean 

lO - (M - Core - 17 A ai)d WU - m - Hxc 2-2-2 A 
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5. Each performance check is. separated from the other. 

There is a liiic be»brc each performaDce check and one after 
it. Some pcrtbrmance checks^^iave several parts, so do every- 
thing called for betVi cen the tines. If there is no liiie at the 
bottom of a page, the check is continued t)nto the next page. 
() Sometimes you wih need to use equipment. If special 
materials are needed, they will be in boxes labeled with the 
same number and sometfiu 's the same letter too as the per- 
formance check for which yo i need them. 
7. Some performance checks i^ave two or more answers. If 
more than one answer is correci you must select all the cor- 
rect choices. In such cases^^selecMng just one answer is not 
enough/ 

H. Some |>erformance checks have no answers. Occasionally, 
you may be asked to do something thi:t is impossible and to 
explain your answer., If so, say that ti:e task is impossible 
and explain why. 




9. You share books of performance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on other paper. 
Give the number and form of the performance check for each 
answer you write. If you are to draw a graph, a charl/or a 
map, your teacher niay provide you with grid paper or% copy 
of the map or chart. ^ 

10. Your -teacher or his assistant will collect and mark your 
checks. And sometimes you must ask him. to watch or assist 
you as you do a check. 

\ 1. Sometimes a review procedure will be suggested. If you 

can't do a perforniance check, you may be aliked to review 
a part of the text of a selt-evaluation question. You may 
then be checked on the same. material, so be siire you under- 
stand the material you review. Gel help if you need it. 

I 



IkMoiv you bojiiii, toll y()ur teacher tluit you are going to dp this check. - 10 

(.iet an IS("S spectrosci)po. a shoot of white paper, and a TSO-watt bulb anci re^-ep- ^ 01-Core-TB 
tacle. iVel^^tid that the 15()-watt bulb is the siuv. Deteniune whether the spectrum 
when observed with the left eye is different Ironi the spectrinn when observed with 
the right eye 



(iet a IW-watt light bulb and a socket, and assemble them.. Use a spectroscope to 
observe the speeirum o[' the light .source. Look at the spectrum on the right side of 
the spectroscope 

1 What is the color on the right side of the green area of tlie right spectrum? 
J. What is the color on the left .side of the green area of the right spectrum? 
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(iive a definition i)l the term .v/u'<'m>.vco/)<', . ^ 

— ' •> 


10 

01-Core-3B 


Statej^it a ilinraction grating in a spectroscope does to sunlight. 

> 

■V ■ ■ 
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Wliat tloes t lie term syjtwn///; mean? " { - 
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After the number of each light source below, write'the letter of the best description 
of the spectrum or spectra produced by light from that source: ^ 
Light Source Description - 
1 . C'rystalsA-ontainiiig the element a. Only a cotitinuous spectrum 
Na (si)dium)'heated in a name * b. Only a line spectrum 
' 2. lluor^'sceiu lamp c. Both line and continuous spectra 
.V Light bulb d. Neither a line nor a continuous 

.spectrum 


10 

. OVCore GB 



By heating crystals of four elements, a. k c. and d, Vinnie obtained the first four 10 
spectra below. I'he Inst spectrum is the spectrum of a mixture of crystals containing OVCore^^B 
some of the four elements.. What elements (a. b. c. d) are in the unknown mixture? 



Element a. 



Element b» - 



Element c. 



Element d, 



Unknown 



'0 Suppose tjiat just after completing an experiment in which you viewed the line 

01-Core-8B spectra of severallabelt?d salts, you ran out of burner tuel. And then your teacher . 

. gave you an unknown mixture of these salts in' solution and substituted a different 

typ^ t>f burner fuel. Describe the steps, you would perform to identify any salts 

present in your unknown salt solution. 
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You observed the spectrum of the alcohol tlame before you put the crystals of 
several chemicals into the tlame to ot)serve their spectra. Explain why this step was 
necessary. 
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Archie has a lOO-watt bulb in a heat lamp. He. is using thd lamp to heat a'silver- 
colored box containing wax which he wants to use to make a sculpture. He finds 
that the wax remains too hard to change its shape. He has decided he will have to ' 
buy a larger light bulb. Suggest two ways that he could increase the heating effect of 
the lamp without buying a larger bulb. 



List the four variables which determfne how much the temperature of an object 
changes when it is placed 'm direct sunlight.. 
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Suppose two nren were in the bright ^>wfiiight in the summer. Both were wearing^,, 
cotton suits which were identic^ 5X<?ept that one suit was dark blue and the other 
suit was white. 

1. Which of theJ>vo'nien is probably warmer? 

2. Kxplainyotir answer. ' i> 



Yotif sun-eriergy indicator contained a blackened copper strip, 
per strip was blackened. 




lo 



■ > < 



Sam measured the ettect ot'iiifterent wiftages of light bulbs on temperature chanjje 
with his sun-energy nieasurer. as shown below. Why did Sam have to. keep the 
following variables opnstant the Ui>>taiKe.oT the light bulb from the mcajturer and 
• the amount oi tinie the bulb shone on the teniperature measurer? - 



V 




Sdrvenergy 
measurer 
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Bob and Frank set up their sun-ener|y indicator, using a lOO-watt bulb, 'They meas- 
ured the temperature change for 5 auiiiutfis. Then, Without turning off the bulb, 
Bob drew the following graph. (jfTlieir data. Wliat do you predict Will be the total 
temperature chaiVKe of the jinj?€fiergy measurer 8 minutcs1fft£uL|)eF>beginninK of the 
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1.0 7:0 3.0 ' 4.0, 5.0 , 6,0 7.0 8.0 
o ' TIME (in minutes) - * 



Before you begin this chcci* a^k your teacher for graph paper or a labeled grid like 
the one slK)Wn below. • , • 

Anne placed her sun-eiwrgy measurer near a light sc^urce and recorded its tempera- 
ture' every .10 seconds. Anne's data are shown bel6w. 



iiMi:- 

(in niih) 


Tl-MPI-RArURli 
(in (") 


TOTAL TliMP. 
CHAJMGHOin °C) 


0:0 ' . 


21.8. 


0.0 - 


. 0.5 
1.0 


. 23.6 - . 


1 .8. . 


• • 25.,5-.. ■ 


.J.7 ■ 


1.5 • 


27.6 ' 


5.8 - • 


10 
15 


••' 28.8. 
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3.0 


. 30.7 
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3.5 
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9.2 " 


4.0 


31.1 

■ ^ ^ ^ 


9:3 



(Jraph Anne's measurements of the temperarure dKmge ailJtbe time on the grid/ 
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^ 0.5 1.0 1.5 ?.0 3^:5 

TIME (in minutes) 



3.0 * 3.5' 4.0 



jf A plastic lamp has tJtKM*ol|t)wing Sticker on ils hase. ^'WARNINO: BULBS Oh' MOHF 
f THAN (>0 WA ARI; N.O I TO Bl{ USIT) IN TllIS LAMP/^ * i ^ 

I. I-Aplain why •thc waniiiiK sticker is on Ihe lai^p. # ' 

' -^Jl. What might happen it\ you were'to. use a U)()-watt bulb% tlwHamp? 
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Jim put a sujhenergy nieasurer in direct sunlight. He tounci that the largest tempera- 
ture change tor his sun-cnerj^ measurer was 7.5;C. He theh measured the largesj 
tennx^ fcitua^^ ha^ tor. his measurer afljitTorent disjahces from a I 50-wattCilb, 
J*le used. his ilala;io plot the graph shown l^low.' . t ^\ 
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At what distance tiom the 150-watt bulb did his sun-energy measurer rect^ive the 
same amount ol" energy as it did trom the sim when, it wais placed in direct sunliglit? 

Sonic students tlockled to build a chicken brooder for keeping baby cbicks warm. 
Ihoy doubled tlie dimensions sliown in tlte plans. Thus in their brooder the ligj|Lt 
bulb which keeps the baby chicks warm is about twice as far from tjic baby chicks^ 
.the 2-^watt bulb shp-wn in the plans. Select the wattage of the light bulb that would 
produce nearly the same heating effect ip ^hc larger brooder as the 25-watt bulb 
produces in the srnaller one. • • 

a. 10 watts ■ >, , 

. bri2'/2 watts . » . ' ■ ~ 

c. 25 wat|s • 

d. 50 watts ■ . , > 

e. ' 100 watts * ' 
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Judy recorded the temperature of hcf sun-energy measurer at room temperature and 
^ then put the measurer in front of a fOO-watt bulb. Every 30 seconds, she read the 

temperature. Later she drew a graph shownig the temperature rise of her sun-energy 
■ measurer over. time. Which of the graphs below best shows what li'er graph might 

lookhke? 



G^aph a. | 
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Graph c. A 
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Graph b. f 



cc 



— INCREASING Tiwf 



Graph d. ^ 
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INCREASING TIME 



Cicorge measured the tcnipcratua' changes in his sun-enertsy measurer when' he placed 
U 20 cm Iroin a 25-watt Hgljt bulb, He then changed to a 50-watt bulb and measured 
the teniperature changes again. He also niad^Hlukasurements. using 75-watt and 100- 
watt bulbs. On your answer .sheet, match the letters of the graphs i>e drew with ti»e 
numbers of* the light bulbs he uJied. 

, Graph a. uj 

Ciraphs o 

< 
I 
o 
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Bulbs 

1. 25 watt 

2. 50 s^ttt 
*.V 75 watt 
4. 100 watt 
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Graph b. 
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INCB6A3ING TIME 
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Damon placed his sun-energy nieaswer 30 cm from a light bulb and read its tempera- 
ture. Me then read it every 30 seconds. *He plotted his temperature data on the 
graph shown below. 
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What was the total temperature change of Dainbn's sun-energy measurer? 



16 



SflccM the graph that best shows how thc^leiupcratiire^'hange of a xun-cnergy meas- 
urer varies as you- incrirasc its iHstanco from the hght source. , 
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Graph a. 



INCREASING DISTANCE 



Graph b. 



INCREASING MAXIMUM 
TEMPERATURE CHANGE 
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— INCREASING DISTANCE' 



Graph c. 



Graph d. 
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So 
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INCREASING DtSTANCE-*^ 



INCREASING DISTAWE 



Your (eachcr will observe you tor this check when he can. 



10 

6l-Core-24B 



Your teac{,ier will observe you tor this check when he can. 
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Your teacher will observe you tor this check when he can. 
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Your teacher will observe you for this check when he can. 



*f0- 
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' Your teacher will observe you for this check when he can. 



10 
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V ■ 



After doing an activity with his spectroscope, Joe drew the diagram below of the 
bfiglit-line spectrum of element Y. ' 



Element Y 

Bright line ipectrum 



I I I \ 

1 2 3 '4 5 6 7 8 9 10 11 12 



( opy the diagram below onto your answer sheet, and draw the spectrum you wOuld 
expect to see it you observed the dark Fraunhofer lines, or dark-line^ spectrum, of 
element Y. ' 




^ 1 2 34 5 67 8 9 10 11 12 
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Tim made a^devicc Oiat lie, called an "energy producer." He sealed it in a metal box, 
sp'therc is no vyay to get tb'it. But there are two wires leading from the box.. Sol, 
Ttm's^lab-^iirtner, decided to connect the'two wires to his lighf ^^ulb. The bdbhas 
been Jburnihg Irrightly for fen days. - - ' " " 

. I 'Describo what is happening inside the box' to operate the bulb. 
. 2. ( an this device 'keep the bulb burfiinf torever? ( ■ 

3. UJtpl^ift your ans.wer to part 2 
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hiow would y(H> calculate the amount of work done to;move'^a piano across a room? 
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Explain ^hat scientists iriean by the term conservation of entergyr 
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There are many fbrms of energy. List three of them! 



You have probably, used a ruler or il rnetcrstick to nW'asure the distance between 
objects directly. But sometimes you canliot measure distances directly. Y^u. can 
then use a range tinder, which measures angks that can then be changed into dis- 
tance measurements. Describe two ditterent situations each of which illustrates 'a 
dilTerent condition under which distances should be measured indirectly. 



State the principle on wivith a/angc fmdcr works when you use it to measure the 
distance to an object. • 



Scientists use calibrated measuring; devices (measuring devices with scales Mvjwn 
making an investigation. Why is.it nea-ssary to use calibrated rather thaiii^^ali- 
brated measuring ilevices? • • 



02Core-1B 



Jul. 
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(let the ISCS range tinder labeled 10-()2-Core-4, and find the distance between the 
two points which your teacher ntimes for you. 



Range finder a. 



Parallel^ightingline 
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1 . In the diagrams of the two ral^ge finders below, which one is being used 
to measure the larger distance? 

2. l-,\pl;iin the. reason lor your choice. , • ' 



10 

02Core-5B 




■Sighting bar 



Range finder b. 



n * 
O 



Parall^ sighting Hn^ 




Sighting bar 



ERIC 
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Suppose you are ask-ed to measure the distance to a telephone pole that is about 80 
meters away. You are to use oije of the range finders shown below, v 



Range finder 9. 




Range finder b. 


























1 












< 1 






1 






\ 












\ 1 


















r 
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h. Which of the two range finders could measure this long distance more 
.accurately? ^ 'v.. 

2. Kxpiain your choice. ^ . :^ ^ 



IT- 



The greatest distance that you can measure accurately with a range finder .depends 
upon two variables. Whatiire they? v 
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Ask your teacher to watch yc^do this check. Place a 150-watt t3iiilb pn one side pf 
your work area: Get ^ range finder from the supply area, and place it on the oth^ 
side ojt your work area. Read the instructions for Activities 3-7 and 3-8 on page 28 
of In Orbit Pretend the bright light is the sun. Have; your teacher watch you as you 
measure the distance to the sfln (the bulb). v ^ 



•O THb^istattce from the earth to a star in the Big Dipper cannot be measured with a 

02-Cdrth9B rangp finde/ like the one you maijle in class, Why can this distance not be measured 

with a rangeTlndiEir likej^rs? ^ ' ' - ' 



Whenever a scientist builds a moUel. he makes assumptions^tliat will allow him to ex- 
plain observed phenotiiena. \ model of the Harth-sim-Venus system like the one you 
drew shown below. List four assumptions that you made in drawing this model. 



10 

02-Core-10B 




The diagram below shows the positions of Venus and Earth, on the same day^ It also 
shows the'positjon of Venus a few months later. Select the letter of the approximate 
location of Harth with respect to Venus at tha^ later time. 



Earth here Qh day 1 
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Select the diawum below that slwws the greatest possible EM-ES angle, 




i 



Mercury'v Earth's 
orbit b. orbit 



Earth's 
orbit 



Mercury's 
-orbit 



Mercury's Earth's Mercury's 

orbit c. orbit orbit 




Earth's 
orbit 



Mercury's Earth's , Mercury's 

orbit orbit * orbit 
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(]ct a drawiiAg compass and a ruler, and copy the diagranv of U>e Earth-sun-Mercxiry 
system shown below. ^ , ' ; 




Earth's orbit 



Mercury's orbtt 



On yo^ur copy o/ the diagram, drasv the lines of sight from HartTi to. Mercury and 
Ironi Harth to the sun that would give the largest HS-liM angle. ^ 



22 



(iet a drawing compass. Suppose you were an ISr& student on the planet -Neptune. 10 
You have Just drawn a model of the sun-Neptune-Uranus system. The sighting line . 02-Core-14B 
frmu Neptune to Uranus, which is shown below, is the line whicli makes the largest 
NS'Nl) angle. Copy the model below onto your answer sheet, and complete the 
model by drawinga circle to repre.sent the orbit oVlTran us. 




Mercury is the closest planet to the Sun. The largest angle from the sun at Which we 
observe Mercury is 2H% Draw a circle with a radius «t' cm' to represent the orbit 
of luirllr. I hen draw a second circle to scale to repre.sent the orbit of Mercury; You 
may use a metric-ruler, a drawing ^oni'pass, and a protractor. ■ - "-^ ' . 
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riie scale di;igrani sh(WTi 4)dow represents the orbits of SatunnOKMupiter., The 
(nininuun disTurtce bctween_)jipi|,er and Saturn is 404 million miles. - 
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Saturn 



What is the radius of Sihurn's orbit?'\Sta4cvyour aiuiwcr in millions of miles. 
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To fiJ'W thc moon's tllamctcr, you Inul to make u^rtain assumptions about the earth- 
moon system shown below. What were tvyo of these assumptions? 




02-Exc 4 1 IB 



State brielly the process by which radar nieasifres the distance to an object. 
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Use a protractor to measure tiach of the angles shown below, 



)k. 



Angle 1 



Angle 2 



V 



Id , 



Use your protractor to construct angles of 28° and 126°. 



.... O 
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Usiny the scale drawing below, answer the questions that fbjjow. 
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San Diego 



SCALE: 1 cm = 300 rtiiles 




New York 



Charlotte 



Miami 



1. What is the aclual Uislancc.tYoin diarlolic h) San Diego? 

2. What is the actual distance from Mii^ii t« New York? 



Below is a diagram of a section of'land dr;twn. to Wile. What is tlu" scale of this, 
iliagmiu':^ , . .. \ : • . •"- . : . . . \ 
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90m 
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^ Acetate screen 



Image on 
adjusted scope 



(Jet a piocc of cardboard with a ■l-cnr'holc in rt, a sighting scope, and a i50-watt 
ligitt l)ulb. In u darkened area of the rooiji. set up the -apparatus as shown in the dia- 
4:nyn. above. l»()sition^,the sighti^ig scope so that the'pinhole is 80 cm from the card- 
hoard with the I -cm- opening. Adjust the scope so that the image on the. acetate 
screen is '-'j cm across. Now measure and record the distance between the pinhole and 
the acetate screen, . , 




l.indci says that it is ioipossible to measure the- si/c of the sun. Slie says that if some- \ f . ■ .. . /JO 

. one got close enough to measure it. he would gij tried to a crisp. v : 03-C.qir^-2B 

I. l)o you ugri^vwith Lindu.that it is inipossible to n)easure the size otM^ . • . 

; sun?-. ■■ :• • ■ - -i' ' ■ ■ 

1 I' xphiin ypur answer. . ; ' • 



Vour teacher ha.v set ,up.:l"op y'ou. a ligtit bulb,;tiid a piec^'.of cardboard.-.with a. hole in 
H. (iet a meterstick and a sighting scope From the Jiuppjy area. Use Ure-iigliting 
scope, the melerstivk. and thc rormula below 'to cylc^ihrfe the distancc.ycross.ihe 
. hole |iH he cardboard, ' " " 
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4 ■ j*;^!:"'^ j''"!">''^o^> to P''^^^^^ distance " 

across jjj;(.„^j.^. j^oni pirihole to s^rceTT^ across 
, . the, hole.. #iage • 



10 ^ 
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"TFT 



0 



Niuxa is a science student on Mars. She wants to measure the distance across the sun/ 
using a sighting scope. Here is the infortiiation she has gathered! ^ * 

Sun to Mars distance = 142 million miles . ^ 

Distance across suii Viniage on sighting scope = Vz cm ^ ' 

;v Distance. IVom pinhole to scfcen = 81 cin " 
Use the iormwla shown bejow^to calculate the distance across the sun. / 

disti<nce lYom sup t^ |)lanet X distance across image 



03*Cor6*5B 
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A day on Ju|^tcr is 10 hours long. It you measured the m^mfierVt' degrees that the 
"sun afi^^ears to move across Jupiter's sky in one iioun, w\at would ydur measurement 



I) is :di:t'ticult to prove that the earth xotateji and that the sun does not around the\ 
eacth each day. Why Is this such a dilficuft tiling to prove? 



A day on Jiaturn is^about 1 0 hours/not '24 liours as on earth:.; A.ssume that the sun'**.' " 
patln's'ovcr Saturn^ c(|uator on the (hiy in (|uestioiv. * 

,1. How many degrees does Saturn turn from sunrist.* until the sun is most. 
. fv ' nearly overhead? ^ . . 

2. I1t)w many degrecsHloes, Saturn t|iT*n from suiirise to sunscM? 



, \ During leap year, h'ebpuary has 29*^lays instead of 2H. This 'iisuifHy occtirs cWcry 

.^3*Cord*8B j\)iir years. -^'^ v. 



I. Why is an extra day added to niost fourth yeajrs? 
?. What's the purpose of'leap year? 



10 . A' group of science students on the planet hrid arc trying to' decide whether Hrid 

03-Cofe*9^. ' ^\ :..'tiM*ns on its axis each day or thc-^sun makes one colnplc^te trip aroiuui Erifd eaclvdayr 

They drew the scale di^igrani shown below^of the sun and l:r,i^l. The. angle through. 
\ which the^sun appears to move each hbur-i^i'Showri on the diagram. 



hi'-- 



^j^v ^ Sun appears to rftove tl 



rfiove through this angle each hour 




Path of sun — 



Scale: 1 millimeter =^ 1 million miles • i { r 

■ J ■ .■: ■ ' . 

\ , . <^ » list" this scaly diagrain |t> find the speecl at whith 4he sini woU)^ 

" • . ^ ■ miles per hour) to'OiaRl' one coi)ipl,ete trip aroiyul Vlrici ,each clay.. ' .■ " 
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Suppose you lived on the planet Xeno aiiU wantcti to lind out hoNy last the sun would 
travelil it made one triparoumi Xeno each day, toM hifve made the t'dllowingiiieas- 
urements and drawn the sketch helow.* ■ \. , ■ f. 

Tile dislaik-e from the-sun.(i) X-ew) is 1 2l> inillion miles. 
- .I he apparent, motion o\ the sim acr()ss the sky is 20° per hour. • 
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Sun% orbit 



(Not drawn to scale). 



lloW last would (ho'Sfin have' to tr;ivel \\\ milvs p(;r hour to make one trip acouiul 
Xoiu) oadi day? (Hint: CohstfUQtin^.a scale diagram wfth a vompass, protractor,' 
and ruler wHUielp you.) ' / ' < . 



State why it is unlikely that the siwi travj^s- around the cartli each day,. 



The earth has bcvn divided into tiinc^/oiies. Briefly explainvwliy.^ 
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Rieliard huilt a ttaint-drying tiuineK opeii at. botli ends, in which to dry the p;iint on 
his model cars. His source .cxf* heat is a 200-watt bulb. Russ deckled to build a 



similar tunnel lo dry, his nunlels, but he want<> one twfce the si/e ofRichard's. This 
means the bulb NVoitl# be twice as far a\yyy fro nv his models. What wattage 
light bulb woukf'be needed to keep the tetuperature in the larger tCmnel the same as' 
in the smaller one? ' ? - • " 



03-Core-13B 



Mary -fiads that a lOO-walt bulb placed 20 cm from her sun-energV nieasuref' has the 
siimjb heating etteet iis a larger bulb placed 1 60 cm from tht) measurer, Find the walv 
•ta^e of the larger bull/. Show all of ycjur work. 
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iho diagrams below , show light frtjnv two dilTcrcnt stam Alpha and' Beta, passed 
inroiigh a spectroscope. TheNpectral lines lor some common elements are also show^i 
below. Use the spectra ani^l the other data to siiy as much ak you can about the two 
stars. You should ^include a comparison of their composition and power (wattage). 



Alpha 



Beta 



Common Elements 



H 



He 



He' Ca Ca 



STAR 


DISTANCI: I ROM 


THMPtRATURL^ RISI- IN 




l ARhl / . 


SUN-HNHRgYMKASURHR 


Alpha 


4 light-years away - 


r ■ ■ ■ '2A°c "■ ■ '■ 


Beta 


K light -j/ear»j away 


'1.2X ' ■ 



He = Helium 
H « Hydrogen 
Ca " Calcium 



'0 ^ * Hi^* term iransil is often useck^hcMi talking.,about planets an|d flie'si.m.in our solar 

03-Core*16B system. Detine the term iransil whiin it is used in this way. 



•O Anne was given a telescope. The objeetive lens of her telejicope has a fov<il length of 

03*Exc 5-1-1B 40 cm. aiul the eyepiece leius has a focal. langfh of $ ciliMise the formula givc^i 

low to calculate the power of the <elciscopc., , - « 

^J'ocaljLMigth of objective lens- 
rower — — — * ^ — 



l ocal length of eyepiece i 



•O ' Select 4he letter of the line that best represtnts the focal length for the lens on the 

03'Exc5-V2B diagram below. 



Lens 



Image of tNi distant objict 



Distant object 
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(let the lens inarked IO-03-Kxc 5-1-3 and a meterstick, masking tape, and a piece of 
cardboard. 15 cni, squaro. with a white surface. With your text open to page 9^5, 
follow the directions in Activity I andjiieasure the focal length of the lens. 
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I'wo lenses wit'h focal lengths of 5 cni aiid 55 cm are to be used' to make a telescope 
to magnrfy the distant object shown below. 

I . What should be the focal length of the lens at A? * 
. 1 What should be the focal length of the lens at B?. 

» .V Appri)\iniately how far apart WTII the lenses ha.ve to be plact;d to get the 
UK^imum magnification? ' ,, » 




B 



A 



Humtin eye 



Distant object 




l or thousands of years inroplc did not have calendars. Hxplain why people began to " ■ I0 

develop anil ^iso calendars' . ' t 03-Exc 6-1-1B 



V ■ \ 

Man has used manV djlToreiit calendars during the past several. .thousand years. Kx- * 10 

plain why thesoDlder calendars were rejected. ' ^ ' • . 03-Exc 6-1-2B 

Some history fist (ieorge Washington's birthday as I'obruary U . 1732. Others 10 

list his birthday as I'ebruat^ I 732. Wily are two different dates given for deorge 03-Exc 6-1-3B 
Washington's bii thday * 

I ^- v ■ ". ■ r 

(iaiiico U) ikwpl tlio Copcniicajy^niodcl of the solar system and to^rcjcct the ' 10 

IMoleinaic inocld. Select the Ix^st reasou that (JalileorouUI liave had tor aeeepting 03^Exc 6*2*16 

one model and rejeeting the other. - • 

a. Coperiiiais was imi)orta!it otiicial in the eluireh. . ^ * 

l>. |he (• ciportiiean uiodel agreed more closely with (;aUk?o*>i observations. 

e. I he Coperniean hiodel was more logjeal and it Was just eommon sense to 

reject IMoietny\ modfl. " ^ * ,\ 

d. All the oth^T scientists luMieved in the C opernican model. 

e. 11uM\)pvmican nuKleUuid txvn tlu)iight up nu)^^^ • ^ 



10 



. I .. Wliiciv,6r the inodv'ls shown bek>w represents Copernltus*s moj^cl''6f the 
solar system? ' • ' * ' ■ • 

• 1 Which, of - the tnodcls bdow ,rO|>rcsents Ptolemy s model -of, the solar 
system? . ^ ' . ■ . ■■ 






SYMBOL 


BODY 


S ° 


sun / 


V ' 


Venus 




earth 
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When cak-iihiling powerv you miisl consider lw« variables. One is work. Wlrat is tlip 
other variable? j. , /' . ■ . 
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Mr. Cape/.io ius|. lv)ught a ' iievy Jawnmowel- with a bigger engine which has more 
power than his oldlawnmower. ' " 
What .is the meaning of the term /Jcnvc/- as iiseil in the sentence above? 



' In l-xcursion 7-1, the 1re*;,ms /^ovvc/- and r<n\'l'rf'til were dolTrt^-'d as they arc used by 
scientist^;. ' ("onsiitc'r the statement that gcMiera.Hy trucks are more powefRd than cars. 
I , Does this statement use the word/^ouw//// ihe-'saUij^v way a scientist might 



USb It: 



2. Jlvxplai'n y|)ur answer. 



Kenneth found that his jjmiTtfhergy nieasurer warmed up 7"(' when it was held 25 em 
Irom a,5()-watt bulb. Use. the metl^d of. squares to calculate the power of the light 
bulb that woidd have the same healing etTet;^ at a. distance of 275 cm. 
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Stjuarccaeh of the following liunibers. 

•2.8 
\M4 



■ 1- ■ 



31 



^ 4 



.,1 



♦ 



Whaf s Up? 




/ er|c 



3^ 



,v^. a wa,^, .uLKci with-its pump aiicl tunnel, a'mctcrstick, a 100-ml beaker, iyid 
some water. Tell your Jeacher you are ready to be observed, With the observer, go- 
to the place outside designated by your teacher, and lauuchthe rocket, using 50 ml 
ol water. ,,, ' . . . . 



WU 

OiCort-IB 



♦I ' 



Oet a quadrant and a meterstiok, Study the diagram below. Station yourself at the 
spot 0(1 your dassrooni i'\o9r which is 7. (> taieters from the *)ck. Use a quadrant and 
the table bi-low to measure the distance between the mark I meter off the tloorand 
the.t<»)p of the dock, . ' ■■' " ' • 
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l^rk on wall 




7.6 meteri 



Spot on floor 




Angle . 

-i « 


0° 


-.5" 


' K)° 


15° 


20" 


25°" 


.30° 


35°*" 


40° , - 


ilciRht 
(in m) 


0 


0.7 

— — , _ 


1,3 


2.1 


2.8 


. 3.6 




5.3 


6.4 


1. 


■ Top of 


cloqit ^ 






<) 
1. 


1 

■ 









' Vv. 



riiere are .several ways to measure the height of ;r rocket's (light. SonUi methods are 
direct, Others, such as measuring the angle si/.e. are indirect. What are some of the 
re*»ons wjiy you used an iiriiirect measurtvment? ' 



WU 

01-Core-3fr 



WU A, 

01"C6r«-4B 



A 



Use the following table to answer the question below. 



>*• 



Angle 

Height 
(in in) 

Angle 

Height 
(in \\\)/ 



iiiiK^iiTcpr 


^VERTI 




O^SEF 


^VER A 


.T 25 METERS 










15** 


20° 


•25*' 


30*' . 


•45":- 


40** 


' a 


2 2 




6.9 


9.1 


"•11.7 


14.4. 


17.5 


21.0^ 




50° 


55** 




„ 1 


.70* 

.1.? - 


75** 


80** 


85** ■ 


25.0, 


2<)^ 

L 


35.7. 




53.6 


68.7 


t 

, .93.3 


HI. 8 


285.8 



YoiiY job at a nkketlaunching site^vas'to calculate the maximumJiei^t reached by 
a rocke^. At a distance of 25 ifieters from fhe launch site, you measured an angle^qf 
80"" when the rocket 'reached^jts greatest height. What is thtj maxiinum heigltt^to 
which the rocket cl^Hibod? ' ■ \ ■ ' 



WU 
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At the launching of your rocket, there were t^ observers who measurt^d the maxi- 
mum heights otU*ach of^the rocket's Hights, Why did two observers make thO iTieas- 
urement r*4her than just one? . . . . 



WU . • Ktute an operational definition for perjormance for a watcK rocket, based upon your 

0>Core;6B ■ actiVii^ with the <iuadrant. . . * ' 

■' »-.^ i*— . . • ■ Vi. ^ 1 ^ , 

' ^ . \ ■ ■ J , . • 

WU , • Pete designed an activity to determine the effects of changing the type of liquid and 

01-Core-7B the amount of air on the performance of a rotket. He was told by his teacher to 

; . / ^ * change only one vaitible at a time. State a reason for his teacher's irt'Struction. 



Uie performance of a toy water rocket might be affected by the shape of the rocket's 
fins: Design a plan to itwOs^igate the effect of this variable on the performance of 
the rocket. , ^ 



WU ' 
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WU ^ State the two variables that affect the performanteof ilie water 'rocket you u^d in 

Ot^Core^dd^ eJass activities. . ' / 
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The rocket shown below is ready to be launched. List on^ system, two subsystenis, 
\ and lour components. * " , 




-"Rocket 



wu 
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-f- Trigger release slide 
— Trigger 




Air pump 



The inner UjK- shown below is lilled with air. A cutout section of the tulw is also 
shown. Copy the cutouf section oiUo your answer sheet. Draw arrows t<? show tjic 
Toice (the pressure) that the air exerts on the inside walls of the inner t|ibe. 
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Cutout section of inner tube 




l^ubMr inner tube we!!' < 
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The .(.Irawiiig helo\y shoWs air escapiiig from a hole in the side ofa baskiitbajl.- Copy 
I he diagram below onto your answer sheet, and dfaw an arrow to indicate the direc- 
tion of the Unbalanced force acting on the ball. '■ . . ■ ' 



•V 

] 



Air escaping*^,^^ 




Basketball 



4- 
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liJjiy and %ync hook up their battery-operated toys, a moving van and a racing 
cart as siiowiiHn the'di;igrt|ni below. "They produce" forces acting in opposite direc- 
tions. Wiien, released, both toys move in tthe direction shown by the arrowt, AnAni- 
bafanced force is acting, sifice the moving van forces th^? racing car to move backwards 
'How could this unbalanced foroc^be measured? . 





01Core-14B 



Suppose three of your ISCS classmates invite you to enter your- water rocket- in a 
contest to dcterniitie whcfse rocket produces the most thrust; or I prc6. Describe a 
method wWch you can v»se to measure this thriist to see who has y/on the contest. 



- You sUuliecl the thrust pnkluced by a wat^j^jct. While do(ng that, you used a thin 
t phistic ruler as 'part of your force nieasurer""' Sup|K)se that you had wanted to cqiii- 
pare the force, produced by your water jet with the fwrces ol' your classmatefi' jets. 
. t I. What woyld have'to he triK'. of all the rulers?' 

■ * 2. Would: your classmates have to \i,se the same iinits to in'ark their scales? 
'. ' . '3. l-xplain your answer to i|ue.s.(ion 2!. ' ; -v V 



thln>pla$tiefruter 



% Force measures 
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Suppose you aild two of ybur lab partners found several'^vate^ jet's ()f differertt sjzes. 
Oncv of your partners ^suggests that the jets could be used to fiml (nit whatelTect tlie 
speed at whjch water [eft a jct hason the unbahun;ed force.;: He alsb suggests ktieping 
the rate of How the same ajid changing only the speed. Bescribe'ii plan you- could 
carry out fo,ll<)Witig your partnerN suggesfiit)ns to measure flveelTect \m the unbalanced 
lorccof changing the speed at which wiitx'r leaves a jet. ". ' ' '■■ 



Suppose that astronauts cah measure the unbalanced f(jrce of their rbtlct^ts before, 
they Ibave the eVrOi?*i atmospJiere ai>d again in tlnj near wcuum of (juter space. 

. I -.Will a rocket produce a greater unbalanced force in the .yoiir vacuum of 
'• outer sjvice or in the atm'ophere? ' , • ' * '~ . " 

.1 llxplain your answer. ' « 
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In class, you stuthed a simplcAvater-rocket, system. (;ii.ve two reasons why many 
experiments arc performed on simplified systems rather than oh larger, niore com- 
plex systems. - 
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Your teiicljWLwill observe you lor this check when he-«tn. 
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Your teacher will ^bserve you for this-check when Ke can. 
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Your (eacher^will ob.serve you lor this check when he can. 
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— ' — - — , . — . ' ' — -5 — ^ — - 

Your readier will observe' you fc)!* tlu^ chwk w^^^^^ - 
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Your 'lcMclKM" will observe you for Ijus check when he can, 

•* ■ . ■ ■ • 
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WrilL^'aii operational Ueliiiitiou Jorcit . \ 

«* • ' ■ ■ * ■ ■ 

«> ■ ■ 
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A Write an operalii^nai clerinilion of ^|/^/n//(///(r(/.A;m^^ ^ ^ 


7 
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^Ro^c hiis a niotlcl rocket whidi wvigli.s 1.1 ivowtons witlUHiUiii engine or fuel. She 
ilecKles to buy an engmc lot ;her" roeke(. :i;he.,1,\ngitie: catalog^ gives the following 
inf6rmatior>.. .... " ' •■' - ■ ' , " ., ■ r 



I'NCINl-; 

modi: I. 

a* 
b 
c 

e 



lorAi/wi-icirr of 

KN(;iNi; AND l-Ui-L 
(in N) 


THRUSr 
(In N) 


0.1 

0.2 • 
0.3 

, ^ ■■■■■■■ 0.4 • ,: 
' 0.5 


0.4 
O.K 
1.1 

f.5 • 

. ft^ ■..,r<\ L , 



r 



1. Which is the vmallest engine that will allow her rocHet to lift off,' ' 
. 2. i:.xplain ^he reason for your choice. ... 



.,K(ukj.-ts..aTnul iV.helo.w are identical. I hey lifted off the launch pad at the same time. 
' L Which rocket has.had the greater unbalanced force acting on it? 
2. lixplain the rCjijsoit f()r yoU<vnuji>:e.. ■ .. ;, 
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Rocket a 



Rocket b 




The dixigrani- below \hows.t lie wat6r.drops left by a moving water-clock eart during 
four trials. The arrow shows the direction of motion of the cart for each trial, indi- 
i-ate whether the cart's speed increases, decreases, o'r remains constant during-each of 
the four trials. . 



.TRIAL 

' 1, 



WATER CLOCK CART TRACK 
• • • • 



DIRECTION OF MOTI€>N 
— ^ • 
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3. 
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■s 



4. ^ 
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I he Ihroc gniplis helow ?iht)w the charfge' in spccil. if any* of a water-clock cart. ,0n 
. your iinsWA'r shoot after tho'^imiiibor of each' water-clock Cart (lro|) record shown bc- 
• low/Nvrite the" letter of the graph that best represents the speoUof .ll)c cart. ' 



■ *■ 



PROPRECORU 
r • • • • 



DmEGTJQN QF MOTION 

f ■ ■ 





• 




" ■ • '' •. , ,. •', 




4* 


3. 




•' 


.• ' 




— 



/Graph a. 



I 



TIME 



Graph b. v 



UJ 

85 



TIME 



Graph c. ' 
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Suppose Bill and Dave each build a wooden cart to race. Both carts arc identical, 
hu.t pave weighs 130 pounds and Bill weighs 100 pounds/ Hilch boy gets into his 
ovi^n cart, and both are pushed with thcsani^* force. 

' I. .Whose catt, Dave *s or Bill\, will speed up more quickly? s ^ » 

2» Itrxplain your answer* 




'(.iot rrom your tctU;li?'r citlK'i ... , . ... 
•^riil pa|ii'r, labcJ iIk' axes as showii hclow/ 
. Poto' mivKuivA tlH' ilistanic thivclal by his cart clurSng live equal time in'tcrvuls 
•while ho oxcrtc^ a fonv ol J),: N. He diangcd the iiiass of his' cart tor each of the 
Mveljiak^^ beloi* shows his ilata. On your labeled «ricl, draw a graph of 
"VihUa.^^^^ ••• ■ V .. .., . ... ■. ., ..' ,' , 



1*01 A I, MASS 
< in kg) 

. • 15. ■ 

• :.() 

1.5 
1.0 

0.5 ., 



i)is;rAN(i:(HAN(iH 

(iiu-in) 





14 


cm) 














10 














a 


8 


Q 




UJ 




UJ 




« 


6 




4 




2 








5 

12^ 
17 




0.5/ 1.0 1:5 2.0 2.5 
TOTAL MASS (in )<g) ' 

■ .'■5 . 1 ■ .■ - ■ 



3.0' 
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The force acting on the water cart shown abqve is a constant 0.2 |N forljach trial. 
The mass of the cart is varied by using weights of different sizcfi. Select the graph 
below which best shows the relationship between the mass of the cart and its load 
and the speed of tlu? cart. 




Graph Ix 



^ A 

LL) ^ 
LU 



8s 



o 



INCREASING MASS 



INCREASINCMASS 



Graph c. 




INCREASING MASS 



Graph d. 




INCREASING M/\SS 



V 



When you workcHl wilh your xvalcr cart, you aiM'liocI diltVrcnt lorccs (o it As a re- 
sult, tho spoal cluuigca at ilitfcrent rales. Select the graph below that hesi shows' 
how the .rate at "Which speed chaMt,'es varies as the force applied is changed. 

' Graph c. fi' uj A 

b o T 
z 

°^ < 

O I 

z 0 
? O 




UNBALANCED FORCE (in N) 




UNBALANCED FORCE (in N) 



Graph B. |i! |^ ^ 
< z 

oc < 



^ O' 



t t 
I f 



Graph d. [i^ 

^ z 



10 



.UNBALANCED FORCE (in N) 




-UNBALANCED FORCE (in.N) 
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I win hrothers. l iiu and J iin.' weigh the same. They are fired from a c;i 



uinon in a 



cucus act. Die launchttig force is e.xerled on Tinf for a shorter length ^me than 
onJiiX. 

I . Which hroiher. I nn or Jim, will reach the greater speed? 
>2. l-xplain your answer. - ' 



Shngshot 




\ 



Castle 



Enemy 
^soldiers 



Stone 
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Large shngsUots were used in battles centuries ;Igo to throw stones. Suppose there 
was a large slingshot mounted on t(>i> of a castle w;ill. the slingshot could not be 
moved or tilted up aiuUlown, It could be fired only straight ahead. The first stone 
fired from it tell short of the enemy soldiers, as shown below. 
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1. If you had been in charge, what cpufd you have done to increase thf firing 
-range or the sliti^shcJt? " : " " • ' • ^ l :' - 

2. I'xplain why this would have had the desired effect. . 



ERJ.C 
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In the ac tivity in which you investigated the elTett of the sideward force on the fall 
•time of a hall, you always hathqye hall wlvieh fell straight doWn. What was the pur- j 
jiose of using this hall tha^l^i^fways fell straigjit down? \ j 
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Supp^Tse that two 18th century soldiers conducted an experiment. At the same tiipe 
.as one soldier tired a cannon ball horizontally I'roni a cannon^ a second soldier 
ilroppod a pehiile trom the same lieight as the cannon barrel. 

1. ir the ground was flat, would the ball or the pebble liit the ground first? 

2. I'xplain your answer. : * . ^ 
% 
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Suppose the diagram helow shows the surface of Mars. An object droppecf near the 
surface yf Mars fall'^ 2.0 meters in I second. Use this mforniation and the diagram 
below l.o determine the orbiting spc\Hl of a satellite near Mars's surface. 



Launch platform 
2.0 m above surface 




Surface of Mars 




Path of ball 

/ 



\ 




♦ 



riic gniplis below show |H)ssiblo ivlationships hctwcen the period qC a satellite and 
tlio satellite's liisiaiice Iroin ilio 'earth. Select the graph which best shows the actual 
relationship of a salelliie's period and its distance from tl>e earth's surface. 
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Graph a. 
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Griiph c. 
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Select the jjraph below which. best .shows how the minimum orbiting speed of a 
siitejhu- changes as the satellite gets farther above the earth'.s surface. 

Graph b. a 

2 

ZQ 
-ijj 

n 




WU 

02-Core-15B 




HEIGHT (in km) 



HEIGHT (in km) 



Graph d. ^ 
' 2 



2q 
III 



0 



2555 



4000 6000 



HEIGriT (in km). 



What -HFe two fortes that slow down;i rocket's speed as it loaves the earth on a space 
flight' 
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Graph 9. 



W^ucii i)f Iho graphs below hcsl shows the rchilionship between the weight 
objeet and its cMstunce above the earth's surface? - ' ^ 

120 

Grajsh b. 



oi" an 




2000 4000 
DISTANCE (in km) 
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2000 4000 
•DISTANCE (in km) 
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Graph c. 
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Graph d. 
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1 1 1 
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> I 



i 



2000 

DISTANCE Un km) 



600Q 



While oil ii trip through space. aslroiTaiUs keep a revorcl of llie maijniUide of ihe force 
of gravity as the distance from the earlhVsurface increases. , « ' * 

*i;^Al what distance from the earth \voiild they note that the effect of the 
earth's gravity is zero? . ^ - • 

2. tvx|)hiin your answer. • . *^ 
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What IS meant by the term /Vtr/m/ of a ^fatelhte? . 
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Mariner 7 was one of the probing satellites around Mars. It was 15 feet in. diameter, 
orbited Mars ona' every 65 minutes, and rotated on its axis onee every 75 minut(«s,as 
sho.wii in the. diUgrani belov7. 



■ SatolHtB 
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Choose the letter of the itt'niWhjeh repa-sents the period of Mariner 7. 
.^00 miles 

b. 600 miles . ' 

e. 65 minutes ' . ' ' 

d, 75, minutes ' 

e. h)5 mile.** ' v • " 
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I he diagrams below show the paths of three different satellites. Seleet lYom the 

statements 'below the one whieh best deseribes the speyd of caeh of the satellites. 

Write the number of the .satellite on your paper and after it the letter of the matehing 

slaLenient: • 

a. iUiual 10 the speed neeessary for a cireular orbit^ 
' b. Slightly greater tha^j the^speed neeessaryfor a cireular orbit , 
e. Less th.an the speed neee.ssany for a circular orbit ^, 
d, Much. greater than the speed neees.sary for a circular orbit 



• Satellite 1 





Satellite 3 
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The tmir diagrams below represent several rocket paths from the planet Mars to its 
moon Deimos and back to Mars, Select the diagram which shows a tree-return path. 



Path i. 



<*• Deimos 




OS 



Path b. 
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One ot the Important yaria 
mission tVgm the earth to th( 
L Will the rocket ha 
to orbit the moon? 
2. Kxplain y^uransv 


— ' 1— 

bies in achieving an orbit around the moon in a rocket 

n)oon is the speed of the spacecraft. - \ 
ve to slovy down, speed up, or maintain the same spee<l 

L.'-"' ■ ' ■ ■ '/\ ■■ ■ 
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One of the pieces of equipi 
heat shield. Why does a spj 


nent that is carefully te<;ted before a space flight is the 

icecraft require a heat shield? 
i 
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^ ^ ^— ^ j 

The astronauts noticed that a spacecraft slows down greatly when it nears the earth 
even when no^j^etro-rppkets are fired. 

1 . What causes a spacecraft tp*low down when it nears earth but before the 
■y^h parachutes open? * . 
'^^^ 2.^Ex|)lain how this acts to slo>y the spacecraft down. 
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A cannon was fired for the Prcsi^tknt's "visit to China. When the cannon was Tired, 
the soldiers noted that the cannon moved backwards. Explain why there is a back- 
ward force on the cannon. See the illustration on the nex-t page. 



•■-f-^ ' ■ ^ 

Recoil force when fired n Force on cannon ball 

. \ ■ ■ == , . 

Si^oll set up the equipment shown below. He toiind that when he used water and a WU 
flow rate oC 8 ml per second, the force froiri the jet was 5 units. Suppose he now 02-Exc 3-1r2B ,« 

repeated the experiment, using alcohol and the same tlow rate of 8 ml per second. 
I. When Scott used alcohol, would his force measurement "be more than 
5 units, less than 5 units, or exactly 5 units? (Note that 8 ml of alcohol 
weighs less than the 8 ml of^water.) 

i'.xplain your answer. ^ , 




■ ■ 
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A rocket oar^yiiii? a siHellitc is jVut iiHo orbU, It ejec ts OJ().kg ol' |iass oaclv^so^^ond. 
riic uiass is thrown out triHl^ t Itc rocXt,^;.4t4;^iUiyf^ p\' 50() m;J->cr second. Wluit '^s tj'ie 
thrust (force) of rliis rocket? '"' "'^''^ -''-^a,':.. •• ' 



-WU - • ■ . - TIk' rocket engiiK»ei:s at tl^;!^|xice (\Miter have greatl^;^^^^^ 
02-Exc3-2-2B rockets. Whal are two ways thai, the eiigiiiecMs may, increase tile tlnusl of rockets? 

" T^. '■ ^ • ~ . — 
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I ho l ilaii and Saturn rockets used in the >spaoo program were built to burn their rucl' ^ 
in several stages. Hxplain why roekets are built to burn, their fuel in seyeral stages: 



In ^the pasf, many iiieorreet ideas were accepted tor long periods of time, ' I'or 
exinnple.^ror nuuiy hundreds of years, people thought that overeating was the only 
e\planati5n tor being overweight. In the past (Vw years, we have learned otherwise. 
Select the best n^'ason wliy this incorrect idea lasted so long. 

X a. The first schools started about 200 years ago. 
b. The greatest thinkers are alive todiiy. 

*c. People arc snuirter now than they were bel'ore. 

d. The okMdca was not tested by perrorming controlled ^experiments. 

e. The old idea explained the experimenial observations Jiist as we I J as U^^^^^ 
* modern ones. 



I'rom the list ol* variables below, select any that alTect.the period of a pendulum, 
a. Length of the pendulum 
l\ Timing device used . ' ' " 
e. Weight of the ball ' . . 

d. Tiiiie of day ' 



I wo scientists have developed dilTerent mqdels for the same thiug, One'scientist 
, bases his modet on mathematical .formulas and equations. The other scientist does 
^not use mathematics but uses descriptions in words instead. Why is the model which 
Uses mathematics more tikely to be useful than the one which does not? 
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Suppose iluil a toinnuihlvalions .sitclIHe is put intt3 orbit'arouiul Jupiter, jiu^ stflSi- 
liSls.wunl llicsatoUito to romaiii Uircetly ovcr.tlic same s|>ot'on JupiterVsurfacv at all 
Umys. TIk7 have the Ibllowinji inlorniiitioiVabout Jupiter, 



TinVc lor. J upitc^r to revolve arojind the sua 
Tnrwlorjiipit^^^^^^ iMie'eoinpiete" 
rolation on its axis • .^^ 

Diameter of Jupiter \ 
Foree ol' gravity at Jupiter's surface 



^jJ.^ eajth j^urs ,._,.^.. 

^).H earth hours 

HA^H of earth's diameter 

2.64 of eartJis gravity 



h 



of. the fohowing gives the, correct period for the satcHite? 

a. I 1 earth years / i . 

b. ^>.8 earth hours 1 

c. 8.68 earth diameters 

d. 2.64 earth j^favity units 



A graph like the one below iv ujkHl in every flight of an orbiting vehicle. Use this 
graph to calculate the following information fpr a satellite with a peflod of.l6 hours. 
1. Height above surface - ' / 




2 4 6 8 10 12 14 1618 20 22 24 
HEIGHT A^OVE SURFACED 



26 28 30 32 ,34 36 38 
(in thousands of km) 
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Oiuvol thv tour gfuphs 4>ctow rep/cseiits tlic. ht'atiiig ol Ite from its rt-cuzing point 
(OX) to its boiling point I lOO'^C) u'njii all the water boils away. Select/^tlvc graph 
that best shows how ihc tcnipcraturo would change during the entire Jie'aling process. 
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Graph c 
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The space prognini spent much time working on the problem of heat generated 
during the reentry of a spacecraft. They finally solved the problem. Explain why a 
spacecraft does hot burn up.from the heat geheratpd during its reentry. * 



^2 




The tliagram'bekVw shows ihc njooii as it might be viewed IVom a spacecraft. Write 
the Ictrerot the arrow that points to a^nuire. " 



\ 



\ 




(■he diapain below shows the ^surface of the moon as seen from an approaching 
•spacecralt. Select the letter .of the arrow on the ilUistratfon which indicates a ray. 



L 
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r ^ — [ — : : — : : ^ * ■ ■■ ^ 

wu On the ApoHo missions, one ot'.the astroi^^uts has usually been a geologist, a 

03-Core*3B scientist who studies the origin of rocks ami minerals. Wliy arc scientists particularly 

♦ . interested in the origin ot tlie moon's rocks? . * 



WU Many craters are found on earth. Iliey are usually classitied as to their origin, vdn 

03-Core-4B your answer sheet, write the most prolxible cause of each of the craters shown below. 

I Ik* daMjed lines show the intericmvoT the. craters. , . - ' • 
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When Hie astK)iiauts weTe exploring the m(V)n m.the lunar rover, they stut?ivHl the 
variables that tieterinine the si/e ol' ii crater that is^formed by a falling body. State 
those two variables, . • 


WU 


Suppose you were helping to toof a house iwid you dropped equal-si/ed steel aiUl 


03-Core-6B 


rubber hammers frpm the samejieight at the same time. 




1. Which object would be traveling faster when it hit the grouiul'.^ 




2. I'.xplain your answer. 



^ V % 



riic louryrttplis bolow show possibk* iclali()nship.s bclWKtMi lUc pis.*; of ;i ball ainl-lhc , 
(l,ia.inotvr of th e tiatcrji t^Fnt?rwhoii*Hk'-bull taUs inio a pan I'lilKor saiul. Scjcct.lhe . 
. graph thai bosf slu)w,s T)ow, ilie iliantokT o{ y ualer duiligcs h^Ikmi balls oj' ililTfront 
nui5.sos but lltl' same (llaiiiolor aiv iisoil^ .. * ' / , 



OCT 




Graph c. 
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^10 15 
W^SS Up grams) 



20 



- Suppose that Cony vyas tiKt'ir.a trny con laming sand and balls of sevcraliiitTcront - 
massos. Mis task was to^sUuly Llic yatiablos iirKolvcd in Hie lor ma I ion of craters of 
(Ufferent si^v;. l ie chanped- the* mass by using different Ixills. He <ilso changed the 
distance of fall to give a dilYerclit impacf'speed. Why sl*^)ukl Tony changc^nly onii 
. ol" lhese variables at a tkne? ' • fcr^' • 
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Siippose you are one of the scienfisls- at the. ;Sp^a\X;c;nter^uul. your job- includes , 
planning investigations. You wa/t to find out Uie effect ol^eluingtng (lie diameter 
of a falling body on the si/.e of Hic crater it forms. Describe a "p^^^^^^ 
out. You niay use .balls and sand. Be sure to, iijtcluUe.in your plan the yariahles ypu 
would vary ami tluisc which you woufd kct^pJlK' Wme throMgbi;«t the'.i.nvestit;aHon; 
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Suppose that after making 'your model of the moon's craters, you decide to take a 
picture of the model. There are sevCral ways to take the picturp. I he diagran'i below 
shows two different positions of the bulb. 



Camera 



Position b 
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1 . Wlwch position of the bulb, a or b. will allow you to get the most detail in 
your picture? . • 

i.'ltxplain your answer. ... • 



Astronauts know/that there is never any rain or wind on the jnooh, and yet surface 
'features .slich as craters and cones show signs of erosion. What causes craters and" 
cones on the moon's surface to erode? 

1. Whicli of the moon crutcrs in the diagram below is the older of the two? 

2. Hxplain the reason for your choice. 

Crater a- 



Crater b 




For years/ scientists used the sand model of the surface of the moon. This model 
explained the shape and size of craters). Today this model haj been replaced by the 
rottenstone-on-top-pf-bentonite model. Why? 



03-Core-14B. 



Imagi'ne an astronaut on the moon near i^, crater that h^s rays .coming from it. He 
. drills into the surface and examines the rock that he hauls'up. Predict how the color 
of the rock nligilt change as he drills deeper. 



P^ior to iho lunar IliglTts. Space tenter scicnlists used the darkening of light-sensitive 
P4pcr as you did in Activity 5-i; to sin\utali;..the effect of sunlight on the moon's 
' suTtace. Which statement below describes the best conclusion that can be drawn 
from the rosj(llts of the experiment? ' . 

a. Shice sunlight causes s®me substances to darkeh. this might explain the 
'»o^>'i's surface material being darker than that uncK;r the surface. 
, b. Sijico simlight darkens the moon's surface, that surface is made of the 
same chomicals as the light-seiisitivc paper, 
c. Sunlight darkens the surface material on the moon but does not affect the 
material thrown out from below the si^rface. 
^ il- Sunlight causes tiK- surface of the moon to darken. * ' • 



Suppose that an astronaut kicks a football on the moon. 

I. Will the football go a greater or a smaller distance than it would on earth;* 
1. State two reasons for the difference. 



Noil Armstrong, while walking on the moon, may have nifticed crjiters A and B 
pietua-d below. Both of them were tormcd by the inm;i<^ of meteoj-s on identical 
areas of the lunar surface. I he dashed lines show tlu^>rtteriors of the craters. 

I. Was the meteor that caused crater B ti>t^ng more slowly or more rapidly 
^han the meteor that caused crater A?/ 

/hat cvidc iKo do you liave fory<nir answer? 
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Grater A 




Crater B. 




1.1 — ---^^ 



: Dropping water, on a layer of bejitonite prodMOl'S a crater with a central peak. In 
what three waysV 
crater s formation 
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what three waysyan you increase the si/c of your model's central peak during the ' 03-0prd-18B 
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Sup^iose fggy is on the moon. He spots a cl.nder cone like the <j)ne drawn below. 
What is the most likely cause ot* this cinder cone? 




Scientists have found dome-shaped mountains on the surface of tlie moon. Wliat is a 
pojisihle cause for these mountains?- 
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The diagrams below show four cjjftereut features of the moon's surface. After the 
number of each feature, write the ktler of the probable cause of that feature. 
I'cature ' Probable Cause 
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2. 




a. Underground magma flow 

b. l.ow-speed meteor impact 

c. Volcanic eruption 

d. High-speed meteor impact 

e. lixplosion l^elow the surface 
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An aslroiuiut scientist v»xploring l)hMinoon iiralunar ron'r ilisccwerod a cincicr cone ' WU 

wh^o IVa'tUK's iiiiliiati' thai it was laiiseil by volcanic activity.. However, alUcinder 03-Core-22B 
c()nes()n earth whidi scicntKIs liavLM)hscrvcil have fairly gentle sloiK's, wlieicas i^^^ 
on the moon liavc stevp slopes, as shown in the Ulagrani below. ^ . 

' .1. Is this sullicient evidence to.4hrow out- Ihe model that volcanic, action |s 
responsible lor the cones on the moon? ' ' 

♦ ■ ■ . 

J. I'Aphuii your answer. 





I., What IS thciuost likely cause for the fonnation of this eono? 

2, What two |)ieees of evicleiiee I'roin the diajuirain do you have to support 

your answer.^ ' 



I'he moon iloy^s not have wind and rain like the earth has to produce changes in tliL^ WU 
nuK>n\ surface. Hut there are tliree things l'T\at may cause the surface of the moon 03-Core^24B 
K) cluyiye. What are tliey? ^ _ . 



" Several fe|1i'ires are iiullgiit cti hy arrows, on the' diagram of the inoon's surfaew b(4low. 

QZ;Corp*Z^B 1. hulicate which of tlie two features In eaeli of the following ' pairs , is 

w ' probably the' oljjer of tile two features. 
, ^ . (I)aor'b ,. ■ • ' - 

. ■ . ■ (2)coi'ir ■ * . \ • ■ 

. - ■ *(.V)e or 

1 f'or calli pair, state why you think the leatiVre you selected is the older 
J'eature? * ' . « . 
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(iN the materials you iie^^-tHo se4 dp the sun-mooii-earth model used iiv Aetivity 7-2. ^ 
Arrange the mocjel so that an oJxserver onihe moon sees a full earth'. 

1 . What friietion of the earth's surface would an observer on the moon see in 
a I .Miour period? ' ' * 

2. What fracti*54i of the earth^s surface would an observer on th<; moon see in 
a 6-hour period? 



60 



♦ 




■ Moon's orbit 




Use tho ■sun-irarth-moon model shown above to .determine how th^- moon would 
appear to an-\>bserver on earth who is laeing the moon when the moon is in each 
ol Ure thrcT posilionfr v;h0wn in the model. Wfite the numf^r of "the position _;.nd 
alter it the letter of the diagnmi which shows the niosMikt'ly appearance ofthe 
moon ui that position. •• " . . » 
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Mqoo's orbit 




Coiisitlci. t^iv siin-carth-moon iikhIcI shown uhovc. TIkmi for each of the throe posi- 
tions of the moon, match the cHiigram below which best shows how the earth woiikl 
appear to an observer on1hf moon when the. moon is in that position. Write {Uk: 
number of the moon's position ami alter it the letter of the earth diagram. 
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An astronaut on the surface ot* the moon notices that the earth appears directly 
overhead. One week later, he returns to tlie same location on the moon's surface. 
Select the answer that best indicates wherO the astronaut wilJ have to look to see the 
earth. k >r . 

a. On the l^^jji/on • - ^ 

l)..lmpossil>le lor him to^see the earth , 
c. Directly overhead - ' 



d. About one-quarter of the way between the lu)ri/()n and overhead 
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Iho duigrani below shotVs ihc positions ot the sAn, the moon, iid the earth when 
thcfe IS a^iew nu)on, lixplain why an observer on life iMrth sees; the surface oflhe 
moon in this position as dimly lighted rather than, completely dark. " " ' 
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Eartti " 
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Moon 




Sun 





I xplain why as the niuon revi)lves around the earth only one side of the moon .is 
ever visible from the earth. ^. 

» 4 

■ « * ' • 
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Stale the period in days ol the nioon'.s revolution around the earth 

\ , ♦ ■ 
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State the period ni days ol the earth's revohition around the sun.- 

^ ^ ^ _ . 
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Suppose you WLMghcd yoiirscll' on tlii* ^w\\\\\ surfaCc pn the nK)on\s surlacc. 

1 . WoukI youi WLMght on the niooirs surliuv he more, less/or abouf the same 
as youi weight (vn the earth's surl'aee'* 

2. li lt wotiKI he more oi less, how nuiefi more or less would it be? 


— W ' ' 
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During one of the Api)llo Mights, the astronauts' ei|uipnienl was weighed on earth 
and on the moi)n's s^iHaee. Ihe weight of lh(£^iallery pack on the l^uid rover was ' 
4X0 pounds. Wluit was its weight ow Ihe surlaee of the moon? .Show your work 

/- — — - 
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1. Arejhere important dillerenees between tl* suilaee lealures of Ihe tar 
side 1)1 the inoi)n ;n'ul the surlaee lealures of Ihe side of the moon that is 
visible I'rum Ihe earth? 
. ir so, descrihe the-ililTerences. , • ' 

- ■ \ ^ 
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